CEMP-ET

Engineer Technical
L etter
1110-3-441

Department of the Army
U.S. Army Corps of Engineers
Washington, DC 20314-1000

ETL 1110-3-441

20 August 1992

Engineering and Design

ELECTRONIC BALLASTS FOR
FLUORESCENT LIGHTING FIXTURES

Distribution Restriction Statement
Approved for public release; distribution is
unlimited.




DEPARTMENT OF THE ARMY ETL 1110-3-441
CEMP- ET U.S. Arny Corps of ENngineers
Washi ngton, D.C. 20314-1000

Engi neer Techni cal
Letter 1110-3-441 20 August 1992

Engi neeri ng and Desi gn
ELECTRONI C BALLASTS FOR FLUORESCENT LI GHTI NG FI XTURES

1. Purpose. This letter establishes interimguidance and
criteria for use of electronic ballasts for fluorescent |ighting
fixtures.

2. Applicability. This letter applies to HQUSACE, naj or
subordi nate conmands, districts, |aboratories, and field
operating activities (FOA) having mlitary design and
construction responsibility.

3. Discussion.

a. There is no single area of current technol ogy which has a
greater opportunity for energy savings than the |ighting
discipline. Wthin that field electronic ballasts for
fluorescent lighting fixtures are the nost significant
devel opnment. These ball asts have been evol ving and i nproving
over the | ast decade and have now reached a point of generally
accepted reliability. Unfortunately, the establishnment of
i ndustry standards for electronic ballasts has trailed the
grow ng interest and demand for their inplenentation. This
i nterest has been hei ghtened by the availability in sone
geogr aphical areas of utility rebates for use of energy saving
technol ogy, including electronic ballasts. The unavailability of
i ndustry standards has made it necessary to inplenent this
interimguidance and criteria.

b. Electronic ballasts are avail able for both di nmed and
undi mred fluorescent lighting. This |letter addresses only the
undi ned variety. Electronic dimmng ballasts hold great prom se
for nore precision and wi der range of control than other types of
di nming ballasts, as well as the advantages of |ower control
voltages. In very limted trial usage observed by CECER
however, there have been extrene interference probl ens between
one line of these ballasts and building video systens.

4. Action to be Taken.

a. Pending update and publication of pernmanent nedia
gui dance, the criteria contained in Appendices A and B shall be
incorporated in all interior lighting designs. This revised
criteria inpacts CEGS 16415, Electrical Wrk, Interior and
St andard Detail Nunber 40-06-04, Lighting Fixtures. The use of
Appendix Ais to be term nated upon the availability of Change
Notice 2 to CEGS 16415 (Dec 91 edition). The use of Appendix B
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is to be term nated upon the availability of Change 2 to Standard
Detail No. 40-06-04 (Feb 91 edition).

b. It is not mandatory that electronic ballasts be used or
permtted on each project, only that their utilization be
eval uated by the designers. The follow ng points should be
consi der ed.

(1) Electronic ballasts are the nost efficient avail able.
They elimnate flicker. They are quiet. As many as four |anps
may be operated froma single ballast.

(2) Uility rebates may be available for the use of
el ectronic ballasts. |If so, it is inportant to be aware of the
criteria for the rebate. Sone utilities stipulate a harnonic
distortion limt of 20%for rebate eligibility. There nay be
ot her requirenents.

(3) Electronic ballasts promse longer |ife and greater |ong
termreliability, however, they do have a greater infant
nortality than magnetic ballasts. These failures are al nost
exclusively within the early portion of the warranty peri od.

(4) The commtnent of the User is inportant in properly
mai ntai ning an el ectronic ballasted lighting system It is
critical to the efficiency of the systemthat ballasts and | anps
are properly matched. The User will be required to stock
additional types of |anps and ballasts for system nmai ntenance and
to take care to properly replace lanps and ballasts to sustain
t he energy savi ngs.

(5) Electronic ballasts nornmally generate nore harnonics
than nagnetic ballasts. This can add to the non-linear |oads in
a building and introduce noise/interference related problens to
sonme sensitive electronic systens. This area should be closely
coordinated with the User.

5. Inplenentation. This letter will have routine inplenmentation
as defined in paragraph 6c, ER 1110-345-100.

FOR THE DI RECTOR OF M LI TARY PROGRAMS:

2 Encls (.2 g{HA/RdD C. ARMSTRONG, P.E.

nief, Engineering Division
Directorate of Military Programs
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APPENDI X A
CHANGES TO CEGS 16415
1. Paragraph 1.2: Add the followi ng references in the
appropriate sections.
a. \-FCC Part 18-\ (Cct 1991) Rul es and Regul ati ons:
| ndustrial, Scientific and Medi cal
Equi prent
b. \ -1 EEE C62.41-\ (1991) | EEE Recommended Practice on

Surge Vol tages in Low Voltage AC
Power Circuits

2. Paragraph 2.1.16.3.a: Revise this paragraph to read as
fol |l ows.

“a. Fixture: \-NEMA LE 4-\ for ceiling conpatibility of
recessed fixtures and \-UL 1570-\. Plainly mark all fixtures for
proper | anp and ball ast type to include | anp di aneter, wattage,
color and start type. Markings shall be readily visible to
servi ce personnel, but not visible fromnormal view ng angles."

3. Paragraph 2.1.16.3.b: Delete this paragraph in its entirety
and replace with the foll ow ng.

"b. Bal | asts

(1) Magnetic Ballast, Energy-Saving, H gh Power
Factor, Cass P, Autonatic-Resetting Type, approved for the
application by the Certified Ballast Manufacturers: \-ANSI
C82.1-\ and \-UL 935-\. Two-lanp ballasts shall be used for each
pair of lanps within a fixture or within continuous nounted
fixtures. Single-lanp ballasts shall be used for individually
mount ed single-lanp fixtures and where an odd single-lanp fixture
occurs at the end of a continuous group. Magnetic fluorescent
| anp bal l asts shall have a Ballast Efficacy Factor (BEF) not | ess
than shown in the follow ng table:
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MAGNETI C FLUORESCENT BALLAST EFFI CACY FACTORS*
Design starting tenperature above 40 degrees F, with 60 Hz i nput
frequency

NUMBER LAMP NOMINAL MAX. LAMP MIN. BALLAST
OF TYPE OPERATIONAL OPERATING EFFICACY
LAMPS INPUT VOLTAGE TEMPERATURE FACTOR
1 4 ft 120 or less than 1.805
rapid start 277 1000 m amp
2 4 ft 120 less than 1.060
rapid start 1000 m amp
2 4 ft 277 less than 1.05%0
rapid start 1000 m amp
2 8 ft 120 - 277 less than 0.570
slim-line 1000 m amp
2 8 ft 120 - 277 less than 0.390
high output, 1000 m amp ’

rapid start

* For ballasts not specifically designed for use with dimming
controls

The BEF is cal culated using the fornul a:
BEF = Bal |l ast Factor (in percent) | Power I|nput
where Power Input = Total WAttage of Conbi ned Lanps and Bal |l asts
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(2) Electronic Ballast. Electronic ballasts shal
consist of a rectifier, high frequency inverter, and power
control and regulation circuitry. The ballasts shall be UL
listed, Class P, wwth a Cass A sound rating and shall contain no
PCBs. Ballasts shall neet FCC Rul es and Regul ations, Part 18 for
el ectromagnetic interference and shall not interfere with the
operation of other electrical equipnment. Design shall wthstand
line transients per | EEE C62.41, Category A. Unless otherw se
i ndi cated, the m nimum nunber of ballasts shall be used to serve
each individual fixture, using one, two, three or four |anp
ballasts. A single ballast nay be used to serve nultiple
fixtures if they are continuous nounted, factory manufactured for
that installation wwth an integral wireway and are identically
controll ed.

(a) Light output regulation shall be +1- 10 %

(b) Voltage input regulation shall be +1- 10 %

(c) Lanp current crest factor shall be no nore than
1.7.

(d) Ballast factor shall be not |ess than 85 % nor
nmore than 100 % unl ess ot herw se indi cat ed.

(e) A 60 Hz filter shall be provided. Flicker shal
be no nore than 15 %w th any |lanp suitable for the ball ast.

(f) Ballast case tenperature shall not exceed 25
degree celsius rise above 40 degree cel sius anbi ent, when tested
in accordance with UL 935.

(g) Input current third harnonic shall not exceed 32
percent total harnonic distortion or 27.5 percent of the third
triplens.

(h) Power factor shall not be |ess than 0.9.

(1) Ballasts shall operate at a frequency of 20 KHZ or
nor e.

(Jj) Operating filanment voltage shall be 2.5 to 4.5
vol ts.

(k) Warranty. Three year full warranty including a
$10 | abor al |l owance.

(1) Ballast Efficacy Factor (BEF) shall be in
accordance wth the following table. Ballasts and | anps shall be
mat ching rapid start or instant start as indicated on the
followng table. |If 32WF32-T8 | anps and bal |l asts are used, they
must be either all rapid start or all instant start.
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ELECTRONI C FLUCRESCENT BALLAST EFFI CACY FACTORS*

LAMP TYPE OF NOMINAL NUMBER MIN. BALLAST
TYPE STARTER OPERATIONAL OF EFFICACY
& LAMP INPUT VOLTAGE LAMPS FACTOR
40W F40 T12 rapid start 120 or 277 V 1 2.3
2 1.2
3 0.8
4 0.6
34W F40 T12 rapid start 120 or 277 V 1 2.6
2 1.3
3 1.0
4 0.7
40W F40 T1O0 rapid start 120 or 277 V 1 2.2
2 1.1
3 0.8
32W F32 T8 rapid or 120 or 277 V 1 2.4
instant start 2 1.4
3 1.0
4 0.8

* For ballasts not specifically designed for use with dimming
controls

The BEF is cal cul ated using the fornmula:

BEF = Bal |l ast Factor (in percent) / Power I|nput
where Power | nput = Total Wattage of Conbi ned Lanps and Bal | asts”
4. Par agraph 3.17. 1. 2:

a. Add an additional sentence to the text of this
subpar agraph as fol | ows.

"Fl uorescent |lanps for electronic ballasts shall be as

i ndi cated. "
b. Add a designer note before this subparagraph as
fol | ows.
"NOTE: Indicate all fluorescent |anps other than coo

white, rapid start on the Lighting Fixture Schedule."
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APPENDI X B
CHANGES TO STANDARD DETAI L NUMBER 40- 06- 04
1. Preface, paragraph 7: Delete the existing first sentence:
"Most sheets .. Certified Ballast Manufacturers.” Replace with

the foll owi ng sentence.

"The specification information for fluorescent ballasts is
contained in Corps of Engineers Cuide Specification (CEGS) 16415,
El ectrical Wrk, Interior rather than on the Detail sheets for
fluorescent fixtures."

2. Sheet Nunbers 19-42, 71-72: Delete the sentence, "Standard
[two | anp] ballast(s) shall be the Cass P, high power factor
type whi ch has been approved for the application by the Certified
Bal | ast Manuf acturers."”

3. Sheet Nunber 19, 23, 34: Delete, "Single-lanp ballast shal
be used for individually nounted single-lanp fixtures and where
single-lamp fixtures occur at the ends of continuous rows [,
except two-lanp ballasts shall be used for tandem nounted single-
| amp fixtures]."

4. Sheet Nunber 20: Delete: "Two-lanp ballasts shall be used
for individually nounted two-lanp fixtures."

5. Sheet Nunber 21, 22: Delete: "Two-lanp ballasts shall be
used for each pair of lanps."”

6. Sheet Nunber 24: Delete: "Two-lanp ballasts shall be used
for individually nounted two-lanp and four-lanp fixtures."

7. Sheet Nunber 30: Delete: "Type 218 fixture shall use a
single-lanmp ballast for individually nounted fixtures and where
single-lamp fixtures occur at the ends of continuous rows. Two-
| anp bal l asts shall be provided for the Type 219 fixtures and for
t andem nounted Type 218 fixtures."

8. Sheet Nunber 71: Delete: "Ballast shall be Cass P
thermally protected.”

9. Sheet Nunber 72: Delete: "Ballast shall be thermally
protected or fuse protected. Any fuses shall be installed in
fuse holders that wll not permt |ine connections to be
accessi bl e when the fuses are renoved."
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10. SD No. 40-06-04, Appendix B, paragraph 4. Delete the entire
par agr aph, "The electronic type ... by CBM" and replace with the
fol | om ng paragraph.

"4. In general, electronic ballasts offer the nost
efficient fluorescent lighting alternative. Many utility
conpani es offer incentives for their inplenmentation. These
bal | asts use solid-state switching techniques to convert 50 or 60
Hz i nput power to a higher frequency (20 - 60 KHZ). Wen matched
with a fluorescent |anp conpatible with the higher frequency, the
| anp/ bal | ast conbi nation typically operates at a wattage close to
or lower than the rating of the lanp. The higher frequency al so
elimnates visual flicker. The electronic ballast is
additionally nore quiet than its magnetic counterpart. There are
two areas of concern when using these ballasts. The solid-state
swi tchi ng generates harnonics which contribute to the non-Ilinear
| oads on the neutral conductors of the electrical distribution
system The overall electrical design nust take this into
account. Secondly, the el ectromagnetic energy (noise) emtted by
the ballasts can be carried back into the electrical distribution
systemor be radiated into space. Although the ramfications of
this effect do not normally appear to be serious, this noise can
in some cases bl ock certain frequencies or introduce erroneous
data. Care should be exercised in |locating sensitive electronic
equi pnment near electronic ballasts or in using the sanme power
supply for both sensitive equipnment and Iighting. Specific areas
whi ch shoul d not have electronic ballasts are hospital critical
care units and areas equi pped with infrared renote control or
security devices. It is inportant to informUsers of the
benefits and risks of electronic ballasts and to involve themin
the decision regarding their use. |If 32WF32-T8 | anps are to be
enpl oyed, the User nmay want to choose between rapid start or
instant start types. Instant start is nore energy-efficient, but
reduces lanp life by 25% For this |lanp size there may al so be
probl ens finding sufficient nunbers of manufacturers of the rapid
start configuration. There is no clear cut life cycle advantage
of one type over the other."

11. Appendix C, paragraph Ib(1)(f): Delete the existing
sentence, "Lower wattage ... lanps)." Replace with the follow ng
sent ence.

"(f) Use of nore efficient ballast/lanp conbinations.”



